
9/25/2006 mi62lcw450

Path: c:\pak\numi\mi62\mi62lcw.prj
Save Date: 09/25/06 08:29:38
Creation Date: 03/03/06 16:31:31
PLC Type: 450
Class ID: DirectLogic 405 Series
Link Name: MI62LCW
Description: MI-62 LCW PLC
Version: Issue O
Company: Fermi National Accelerator Laboratory, Batavia, IL
Department: Accelerator Control / Systems Hardware Group
Programmer: Paul Kasley x8658

Page 1



9/25/2006 mi62lcw450

1

Initialization Tasks:

A. Set up transmitter scale factors
  1. Set up pressure transducer scale factor = 400/4096
  2. Set up temperature transducer scale factor = 200/4096
  3. Set up resistivity meter scale factor = 18/4096
  4. Set up MI62 tank level scale factor = 30/4096
  5. Set up pump vault suction pressure scale factor = 30/4096
  6. Set up pump vault suction pressure offset = 0 psiA
  7. Set up pond motor current sensor scale factor = 50/4096
  8. Set up LCW motor current sensor scale factor = 300/4096
  9. Set up temperature transducer offset = -40 deg
10. Set up mixing valve conversion factor = 100/4096

_FirstScan
SP0

LDR

R0.09765625

psig_scale_facto

OUTD

V10040

LDR
R0.04882813

temp_scale_facto

OUTD

V10042

LDR
R0.004394531

resis_scale_fact

OUTD

V10044

LDR
R0.007324219

mi62lvl_scale_fa

OUTD

V10046

LDR
R0.007324219

pv9vault_scale_f

OUTD

V10050

LDR
R0

pv9_vault_ofs

OUTD

V10052

LDR
R0.01220703

Riley 50A scale factor
Riley_50_sf

OUTD

V10054

LDR
R0.04882813

Riley 200A scale factor
Riley_200_sf

OUTD

V10056
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2

Initialization Tasks:

  1. Set up temperature transducer offset = -40 deg
 2. Set up mixing valve conversion factor = 100/4096

_FirstScan
SP0

LDR

R40

temperature readout  
offset

temp_ofs

OUTD

V10222

LDR
R0.02441406

valve position  
conversion factor
valve_pos_factor

OUTD

V10226

LDR
R0.00390625

loop current conversion  
factor

iloop_conv_facto

OUTD

V10230

LDR
R4

loop current offset
loop_ofs

OUTD

V10232
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3

Initialization Tasks (contd)
B. Set up alarm and permit limits
  1. Resistivity meter alarm limit = 1 meg
  2. LCW supply temp alarm low = 70 deg
  3. LCW supply temp alarm high = 100 deg
  4. LCW expansion tank level alarm low = 10 in
  5. LCW expansion tank level alarm high = 26 in
  6. PV9 Pond supply pressure (before strainer) alarm limit = 6 psig
  7. PV9 Pond supply pressure (before strainer) integration time = 15 sec
  8. PV9 Pond supply pressure (after strainer) alarm limit = 0 psig
  9. PV9 strainer differential pressure high alarm limit = 3 psi
 10. LCW expansion tank air pressure low alarm limit = 5 psig
 11. LCW run inhibit temperature high trip = 120F. Also used in PS permit.
 12. LCW run inhibit temperature low trip = 60F
 13. Alarm integration time = 15 sec
 14. LCW motor shutdown integration time = 15 min = 900 sec (LCW temp out-of-range)
 15. LCW expansion tank level alarm low low = 8 in. Also used in PS permit.
 16. LCW expansion tank level alarm REALLY low = 6 in. Also used as trip for LCW motor shdn.

_FirstScan
SP0

LDR

R1

Resistivity alarm limit
resis_alm_lim

OUTD

V10060

LDR
R70

Temperature alarm limit low
temp_alm_lim_lo

OUTD

V10062

LDR
R100

temp_alm_lim_hi

OUTD

V10064

LDR
R15

Tank level alarm limit low
lvl_alm_lim_lo

OUTD

V10066

LDR
R13

Tank level alarm limit low low
lvl_alm_lim_lolo

OUTD

V10112

LDR
R11

Tank level alarm limit  
REALLY low

lvl_alm_lim_rlow

OUTD

V10114

LDR
R31

Tank level alarm limit high
lvl_alm_lim_hi

OUTD

V10070

LDR
R6

PV9 supply pressure  
(before strainer) alarm  

limit
supply_alm_lim

OUTD

V10072

LDR
R0
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PV9 supply pressure (after  
strainer) alarm limit
pv9_sup_alm_lim

OUTD

V10076

LDR
R3

PV9 strainer differential  
pressure alarm limit hi

pv9_diff_alm_hi

OUTD

V10100

LDR
R5

LCW expansion tank air  
pressure low alarm limit

Air_press_lo_lim

OUTD

V10102

LDR
R120

LCW water temp  
shutdown, hi trip
Shdwn_temp_hi

OUTD

V10104

LDR
R60

LCW water temp  
shutdown, lo trip
Shdwn_temp_lo

OUTD

V10106

LD
K150

General alarm integration  
time

Gen_alm_dly

OUT

V10110

LD
K9000

LCW Motor Shutdown  
Integration Time
LCW_shdwn_dly

OUT

V10111

Page 5



9/25/2006 mi62lcw450

4

Initialization continued

Set up min and max LCW motor currents
Set up min and max PV9 motor currents
Set up motor start delay of 2 sec. This is the time that the run contacts are held to guarantee that  
the MCC is latched.
Set up alarm limit for PV9 pond pump differential pressure low = 10 psi

_FirstScan
SP0

LDR

R10

LCW motor minimum run  
current

LCW_mot_min_cur

OUTD

V10116

LDR
R150

LCW motor maximum run  
current

LCW_mot_max_cur

OUTD

V10120

LDR
R2

PV9 motor minimum run  
current

PV9_mot_min_cur

OUTD

V10122

LDR
R25

PV9 motor maximum run  
current, low speed
PV9_mot_lo_max_I

OUTD

V10124

LDR
R40

PV9 motor maximum run  
current, high speed
PV9_mot_hi_max_I

OUTD

V10126

LD
K20

Motr_on_off_dly

OUT

V10074

LDR
R10

PV9 pond pump diff.  
pressure low alarm limit

PV9_diff_pres_lo

OUTD

V10130
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5

Set up trip points for LCW motor overtemps.

The thermistors are in series with a 1.00K 1% resistor to the 24V field supply. As the  
motors get hot, the thermistor resistance increases and the loop current drops. When the  
current drops below the trip point, the motor is shut down.

Hysteresis is intrroduced by dropping the trip point once an overtemp is detected. The trip  
point is moved up when the themistor current drops below the lower value.

_FirstScan
SP0

LDR

R11

motor overtemp limit in  
mADC, hysteresis H

LCW_hot_H

OUTD

V10224

LDR
R13

motor overtemp limit in  
madc, hysteresis L

LCW_hot_L

OUTD

V10234

6

Set up the motor overtemp trip points for each LCW motor

_FirstScan
SP0

motor overtemp limit in  
mADC, hysteresis H

LCW_hot_H

LDR

V10224

LCW1_hot_lim

OUTD

V10236

LCW2_hot_lim

OUTD

V10240
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7

Initialization continued

Clear the display and set up the alarm and trip message look-up tables

_FirstScan
SP0

LD

K38

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003

LD
K32

LD
K0

LDLBL
K1

Alarm scan message LUT
MOVMC

V10140

LD
K32

LD
K0

LDLBL
K2

Trip Scan LUT
trip_msg_LUT

MOVMC

V10300

LCW Supply Temp Cold  
Override

RST
C32

8

Reset all motor run status, clear all alarms, reset all motor run bits. Clear all trips.

_FirstScan
SP0

LD

K0

OUT
V2001

OUT
V2002

OUT
V2241

OUT
V2004

9

Bump the heartbeat counter on every scan.

_On
SP1

Heartbeat counter
E:62WA14

INCB

V2156
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10

Scan and process the first analog input module (slot1). Read all channels using immediate I/O  
and store binary readings to Vmem. Convert readings to IEEE real format and apply any scale  
factors and offsets. Store the results to the ACNET Analog-In area of Vmem. 

_On
SP1

FOR
K16

F4-16AD-1 4-20mA Data
Slot1_MADC0

LDIF

X0

K12

F4-16AD-1 Channel Select
Slot1_CNLSEL0

LDIF

X14

K4

LCW Supply Pressure
LCW_Sup_Pres

OUTX

V10000

11 NEXT

12

Convert LCW Supply Pressure to IEEE and scale. Range is 0 to 400 psig.

_On
SP1

LCW Supply Pressure
LCW_Sup_Pres

LD

V10000

BTOR

psig_scale_facto

MULR

V10040

LCW Supply Pressure,  
mantissa

E:62WP01

OUTD

V2142

13

Convert expansion tank air pressure to IEEE and scale. Range is 0-400 psig.

_On
SP1

LCW Expansion Tank Air  
Pressure

LCW_Air_Pres

LD

V10001

BTOR

psig_scale_facto

MULR

V10040

LCW Expansion Tank Air  
Pressure, mantissa

E:62WP02

OUTD

V2144
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14

Convert LCW Supply Temperature. Range is -40 to +160F.

_On
SP1

LCW Supply Temperature
LCW_Sup_Temp

LD

V10002

BTOR

temp_scale_facto

MULR

V10042

temperature readout  
offset

temp_ofs

SUBR

V10222

LCW Supply Temperature,  
mantissa

E:62WT01

OUTD

V2146

15

Convert LCW Return Temperature. Range is -40 to +160F.

_On
SP1

LCW Return Temperature
LCW_Rtn_Temp

LD

V10003

BTOR

temp_scale_facto

MULR

V10042

temperature readout  
offset

temp_ofs

SUBR

V10222

LCW Return Temperature,  
mantissa

E:62WT02

OUTD

V2150

16

Convert LCW Supply Resistivity. Range is 0 to 18 megohm.

_On
SP1

LCW Supply Resistivity
LCW_Sup_Resis

LD

V10004

BTOR

resis_scale_fact

MULR

V10044

LCW Supply Resistivity,  
mantissa

E:62WR01

OUTD

V2152
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17

Convert DI Bottle resistivity and scale. Range is 0-18 megohm.

_On
SP1

LCW Resistivity Out of DI  
Bottles

LCW_DI_Resis

LD

V10005

BTOR

resis_scale_fact

MULR

V10044

LCW Resistivity Out of DI  
Bottles, mantissa

E:62WR02

OUTD

V2154

18

Convert Expansion Tank Level. Range is 0-30 inches.

_On
SP1

LCW Expansion Tank Liquid  
Level

LCW_Tank_Lvl

LD

V10007

BTOR

mi62lvl_scale_fa

MULR

V10046

LCW Expansion Tank Liquid  
Level, mantissa

E:62WL01

OUTD

V2160

19

Convert and scale Pond Pump Supply Pressure after strainer. Range is 0-400 psig.

_On
SP1

PV9 Pond Water Pump  
Supply Pressure after  

strainer
PV9_Supply_Press

LD

V10010

BTOR

psig_scale_facto

MULR

V10040

PV9 Pond Water Supply  
Pressure (after strainer),  

mantissa
E:62PP01

OUTD

V2162

20

_On
SP1

LCW Suction Pressure (on  
LCW return side)
LCW_Suct_Press

LD

V10011

BTOR

psig_scale_facto

MULR

V10040

LCW Pump Suction  
Pressure, mantissa

E:62WP03

OUTD

V2212
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21

Convert and scale Pond Pump Suction Pressure (at vault). Range is 0-400 psig.

_On
SP1

PV9 Pond Water Pump  
Suction Pressure (in vault)

PV9_Suct_Pres

LD

V10012

BTOR

pv9vault_scale_f

MULR

V10050

PV9 Pump Suction  
Pressure (in vault),  

mantissa
E:62PP03

OUTD

V2166

22

Convert  and scale PV9 pump discharge pressure. Range is 0-300 psig.
This and the suction gauge are the only oddball pressure snesors.

_On
SP1

PV9 Pond Water Pump  
Discharge Pressure before  

strainer
PV9_Disch_Pres

LD

V10013

BTOR

MULR
R0.07324219

PV9 Pond Supply Pressure  
before strainer, mantissa

E:62PP04

OUTD

V2170

23

Convert and scale PV9 pond supply temperature. Range is -40 to +160F.

_On
SP1

PV9 Pond Water Return  
Temperature (heat exch.  

outlet)
PV9_Rtn_Temp

LD

V10015

BTOR

temp_scale_facto

MULR

V10042

temperature readout  
offset

temp_ofs

SUBR

V10222

PV9 Water Return  
Temperature, mantissa

E:62PT02

OUTD

V2174
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24

Convert and scale PV9 pond return temperature. Range is -40 to +160F.

_On
SP1

PV9 Pond Water Supply  
Temperature (heat exch.  

inlet)
PV9_Sup_Temp

LD

V10014

BTOR

temp_scale_facto

MULR

V10042

temperature readout  
offset

temp_ofs

SUBR

V10222

PV9 Water Supply  
Temperature, mantissa

E:62PT01

OUTD

V2172

25

_On
SP1

Mixing valve position
Mix_valve_pos

LD

V10016

BTOR

valve position  
conversion factor
valve_pos_factor

MULR

V10226

MI62 Mixing Valve Position
E:62WW01

OUTD

V2214

LDR
R100

MI62 Mixing Valve Position
E:62WW01

SUBR

V2214

MI62 Mixing Valve Position
E:62WW01

OUTD

V2214

26

Compute strainer differential pressure.

_On
SP1

PV9 Pond Supply Pressure  
before strainer, mantissa

E:62PP04

LDR

V2170

PV9 Pond Water Supply  
Pressure (after strainer),  

mantissa
E:62PP01

SUBR

V2162

PV9 Strainer Differential  
Pressure, mantissa

E:62PP02

OUTD

V2164
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27

Compute PV9 pump differential pressure. Add 14.7 psi to the discharge pressure to convert from  
gauge to absolute.

_On
SP1

PV9 Pond Supply Pressure  
before strainer, mantissa

E:62PP04

LDR

V2170

ADDR
R14.7

PV9 Pump Suction  
Pressure (in vault),  

mantissa
E:62PP03

SUBR

V2166

PV9 Pond Pump Differential  
Pressure, mantissa

E:62PP05

OUTD

V2176

28

Scan and process the second analog input module (slot5). Read all channels using immediate  
I/O and store binary readings to Vmem. Convert readings to IEEE real format and apply any  
scale factors and offsets. Store the results to the ACNET Analog-In area of Vmem. 

_On
SP1

FOR
K16

F4-16AD-1 4-20mA Data
Slot2_MADC0

LDIF

X20

K12

F4-16AD-1 Channel Select
Slot2_CNLSEL0

LDIF

X34

K4

MI62 LCW-1 Motor Current
LCW1_Current

OUTX

V10020

29 NEXT

30

Current on this motor comes from a 300A Riley sensor

_On
SP1

MI62 LCW-1 Motor Current
LCW1_Current

LD

V10020

BTOR

Riley 200A scale factor
Riley_200_sf

MULR

V10056

LCW-1 Motor Current,  
mantissa
E:62WI01

OUTD

V2200
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31

LCW-2 Current reading comes from the variable speed drive and not from a Riley sensor. Full  
scale on the 4-20 loop from the drive is 250A.

SF=250/4096

_On
SP1

MI62 LCW-2 Motor Current
LCW2_Current

LD

V10021

BTOR

MULR
R0.06103516

LCW-2 Motor Current,  
mantissa
E:62WI02

OUTD

V2202

32

PV9A high speed has a 50A Riley sensor.
PV9A low speed has a 30A Riley sensor.
PV9B, the single winding motor, has a 50A Riley sensor.

_On
SP1

PV9A Motor Current, Hi  
speed winding

PV9A_Hi_Current

LD

V10022

BTOR

Riley 50A scale factor
Riley_50_sf

MULR

V10054

PV9A Motor Current, Hi-spd,  
mantissa
E:62PI01

OUTD

V2204

33

The conversion factor for the low speed pond motor is 30/4096 (30A full-scale).

_On
SP1

PV9A Motor Current, Lo  
speed winding

PV9A_Lo_Current

LD

V10023

BTOR

MULR
R0.007324219

PV9A Motor Current, Lo-spd,  
mantissa
E:62PI03

OUTD

V2206

34

_On
SP1

PV9B Motor Current
PV9B_Current

LD

V10024

BTOR

Riley 50A scale factor
Riley_50_sf

MULR

V10054

PV9B Motor Current,  
mantissa
E:62PI02

OUTD

V2210
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35

Thermistors embedded in the LCW motors monitor the temperature of the windings. The  
thermistors are wired to 24V through 1K resistors. If the current through a thermistor drops below  
11mA, the motor is too hot to run.

_On
SP1

LCW-1 Motor Thermistor
LCW1_thermistor

LD

V10025

BTOR

loop current conversion  
factor

iloop_conv_facto

MULR

V10230

loop current offset
loop_ofs

ADDR

V10232

LCW-1 Thermistor Current
E:62WS91

OUTD

V2216

36

_On
SP1

LCW-2 Motor Thermistor
LCW2_thermistor

LD

V10026

BTOR

loop current conversion  
factor

iloop_conv_facto

MULR

V10230

loop current offset
loop_ofs

ADDR

V10232

LCW-2 Thermistor Current
E:62WS92

OUTD

V2220

37

Alarm Processing
  Each alarm condition is filtered by an up-counter. For an alarm to be triggered, the alarm  
comparison must be true long enough for a delay timer to exceed a predetermined value. If the  
comparison fails for even a single scan, the timer is reset, a new delay period starts, and the  
alarm is cleared.

Check for E:62PA01 PV9 Supply Pressure Low ***THIS ALARM IS DISABLED BY SETTING  
THE LIMIT TO ZER0!!!***

_On
SP1

PV9 Pond Water Supply  
Pressure (after strainer),  

mantissa
E:62PP01

LDR

V2162

PV9 supply pressure (after  
strainer) alarm limit
pv9_sup_alm_lim

CMPR

V10076

SP60

Pond Supply Press Low  
Alarm

E:62PA01_dly

Gen_alm_dly

TMR

T0

V10110
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38

Pond Supply Press Low  
Alarm

E:62PA01_dly
T0

PV9 Water Supply Pressure  
Low

E:62PA01

OUT
B2002.0

39

Check for E:62PA02 PV9 Strainer Differential Presure High

_On
SP1

PV9 Strainer Differential  
Pressure, mantissa

E:62PP02

LDR

V2164

PV9 strainer differential  
pressure alarm limit hi

pv9_diff_alm_hi

CMPR

V10100

SP62

Pond Strainer Diff Press  
Alarm

E:62PA02_dly

Gen_alm_dly

TMR

T1

V10110

40

Pond Strainer Diff Press  
Alarm

E:62PA02_dly
T1

PV9 Water Strainer  
Differential Pressure High

E:62PA02

OUT
B2002.1

41

Update the pond pump differential pressure low alarm.

_On
SP1

PV9 Pond Pump Differential  
Pressure, mantissa

E:62PP05

LDR

V2176

PV9 pond pump diff.  
pressure low alarm limit

PV9_diff_pres_lo

CMPR

V10130

SP60

PV9 pond pump differential  
pressure low delay
PV9_dif_pres_dly

Gen_alm_dly

TMR

T31

V10110

42

PV9 pond pump differential  
pressure low delay
PV9_dif_pres_dly

T31

PV9 Pump Differential  
Pressure Low

E:62PA05

OUT
B2002.3

43

Check for E:62WA01 LCW Expansion Tank Level High

_On
SP1

LCW Expansion Tank Liquid  
Level, mantissa

E:62WL01

LDR

V2160

Tank level alarm limit high
lvl_alm_lim_hi

CMPR

V10070

SP62
Tank Level High Alarm

E:62WA01_dly

Gen_alm_dly

TMR

T2

V10110
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44

Tank Level High Alarm
E:62WA01_dly

T2

LCW Expansion Tank Level  
High

E:62WA01

OUT
B2002.2

45

Check for E:62WA02 LCW Expansion Tank Level Low

_On
SP1

Tank level alarm limit low
lvl_alm_lim_lo

CMPR

V10066

SP60 E:62WA02_dly

Gen_alm_dly

TMR

T3

V10110

46

E:62WA02_dly
T3

LCW Expansion Tank Level  
Low

E:62WA02

OUT
B2002.13

47

Check for E:62WA03 Expansion Tank level low-low

_On
SP1

Tank level alarm limit low low
lvl_alm_lim_lolo

CMPR

V10112

SP60
Tank Level Low Low Alarm

E:62WA03_dly

Gen_alm_dly

TMR

T4

V10110

48

Tank Level Low Low Alarm
E:62WA03_dly

T4

LCW Expansion Tank Level  
Low Low

E:62WA03

OUT
B2002.14

49

Check for E:62WA04 Expansion Tank level REALLY low

_On
SP1

Tank level alarm limit  
REALLY low

lvl_alm_lim_rlow

CMPR

V10114

SP60

Tank Level REALLY Low  
Alarm

E:62WA04_dly

Gen_alm_dly

TMR

T5

V10110

50

REALLY low is a trip and not just an alarm. Latch it and make MCR reset it.

Tank Level REALLY Low  
Alarm

E:62WA04_dly
T5

TRIP Expansion Tank Level  
REALLY Low
E:62WA04

SET
B2004.6
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51

Check for E:62WA05 LCW Expansion Tank Air Pressure Low.

_On
SP1

LCW Expansion Tank Air  
Pressure, mantissa

E:62WP02

LDR

V2144

LCW expansion tank air  
pressure low alarm limit

Air_press_lo_lim

CMPR

V10102

SP60

Tank Air Pressulre Low  
Alarm

E:62WA05_dly

Gen_alm_dly

TMR

T6

V10110

52

Tank Air Pressulre Low  
Alarm

E:62WA05_dly
T6

LCW Expansion Tank Air  
Pressure Low

E:62WA05

OUT
B2002.4

53

Check for E:62WA06 LCW Supply Temperature High

_On
SP1

LCW Supply Temperature,  
mantissa

E:62WT01

LDR

V2146

temp_alm_lim_hi

CMPR

V10064

SP62

LCW Supply Temp High  
Alarm

E:62WA06_dly

Gen_alm_dly

TMR

T7

V10110

54

LCW Supply Temp High  
Alarm

E:62WA06_dly
T7

LCW Supply Temperature  
High

E:62WA06

OUT
B2002.5

55

Check for E:62 WA07 LCW Supply Temperature Low

_On
SP1

Temperature alarm limit low
temp_alm_lim_lo

CMPR

V10062

SP60

LCW Supply Temp Low  
Alarm

E:62WA07_dly

Gen_alm_dly

TMR

T10

V10110

56

LCW Supply Temp Low  
Alarm

E:62WA07_dly
T10

LCW Supply Temperature  
Low

E:62WA07

OUT
B2002.6
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57

Check for E:62WA08 LCW Supply Resistivity Low.

_On
SP1

LCW Supply Resistivity,  
mantissa

E:62WR01

LDR

V2152

Resistivity alarm limit
resis_alm_lim

CMPR

V10060

SP60

LCW Supply Resistivity Low  
Alarm

E:62WA08_dly

Gen_alm_dly

TMR

T11

V10110

58

LCW Supply Resistivity Low  
Alarm

E:62WA08_dly
T11

LCW Supply Resistivity Low
E:62WA08

OUT
B2002.7

59

Check for E:62WA09 LCW DI Bottle Resistivity. Limit is 5 megohm to give advance  
warning to change bottles.

_On
SP1

LCW Resistivity Out of DI  
Bottles, mantissa

E:62WR02

LDR

V2154

CMPR
R5

SP60

LCW DI Bottle Resistivity  
Low Alarm

E:62WA09_dly

Gen_alm_dly

TMR

T12

V10110

60

LCW DI Bottle Resistivity  
Low Alarm

E:62WA09_dly
T12

LCW DI Bottle Resistivity  
Low

E:62WA09

OUT
B2002.8

61

Check for E:62WA10 LCW-1 or LCW-2 Motor Overtemp

If LCW1 motor is not hot, keep the trip point high. Else run the delay.

_On
SP1

LCW-1 Thermistor Current
E:62WS91

LDR

V2216

LCW1_hot_lim

CMPR

V10236

SP60

LCW1 Motor Overtemp  
Alarm Delay

LCW1_ovrtmp_dly

Gen_alm_dly

TMR

T13

V10110
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62
SP60

motor overtemp limit in  
mADC, hysteresis H

LCW_hot_H

LDR

V10224

LCW1_hot_lim

OUTD

V10236

63

If LCW1 is hot, drop the overtemp  trip so the motor cools off before it can be turned on  
again.

LCW1 Motor Overtemp  
Alarm Delay

LCW1_ovrtmp_dly
T13

TRIP LCW1 Motor Hot
E:62WA11

SET
B2004.1

motor overtemp limit in  
madc, hysteresis L

LCW_hot_L

LDR

V10234

LCW1_hot_lim

OUTD

V10236

64

Check for LCW2 motor hot. If not, keep the trip point high. Else run the delay.

_On
SP1

LCW-2 Thermistor Current
E:62WS92

LDR

V2220

LCW2_hot_lim

CMPR

V10240

SP60

LCW2 Motor Overtemp  
Alarm Delay

LCW2_ovrtmp_dly

Gen_alm_dly

TMR

T34

V10110

65
SP60

motor overtemp limit in  
mADC, hysteresis H

LCW_hot_H

LDR

V10224

LCW2_hot_lim

OUTD

V10240

66

If LCW2 is hot, drop the overtemp trip point so the motor cools off before it can run again.

LCW2 Motor Overtemp  
Alarm Delay

LCW2_ovrtmp_dly
T34

TRIP LCW2 Motor Hot
E:62WA15

SET
B2004.3

motor overtemp limit in  
madc, hysteresis L

LCW_hot_L

LDR

V10234

LCW2_hot_lim

OUTD

V10240
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67

Check for E:62PA04 PV9 Pump Discharge Pressure (before strainer) Low.

_On
SP1

PV9 Pond Supply Pressure  
before strainer, mantissa

E:62PP04

LDR

V2170

PV9 supply pressure  
(before strainer) alarm  

limit
supply_alm_lim

CMPR

V10072

SP60

Pond Dischg Press Low  
Alarm

E:62PA04_dly

Gen_alm_dly

TMR

T14

V10110

68

Pond Dischg Press Low  
Alarm

E:62PA04_dly
T14

Pond Discharge Pressure  
Low

E:62PA04

OUT
B2002.12

69

V7755 flags fatal errors.

_On
SP1 _FatalError

LD

V7755

70
SP76

PLC Critical Error
E:62WA13

OUT
B2003.3

71

V7756 is "major" errors and V7757 is "minor" errors.

_On
SP1 _Error

LDD

V7756

72
SP76

PLC Warning
E:62WA12

OUT
B2003.2

73

Update LCW motor shutdowns

If water temp moves out of range, latch and shutdown to keep from cycling the motors.

_On
SP1

LCW Supply Temperature,  
mantissa

E:62WT01

LDR

V2146

LCW water temp  
shutdown, hi trip
Shdwn_temp_hi

CMPR

V10104

SP62 LCW_hi_temp_dly

LCW_shdwn_dly

TMR

T15

V10111
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_On
SP1

LCW water temp  
shutdown, lo trip
Shdwn_temp_lo

CMPR

V10106

SP60 LCW_lo_temp_dly

LCW_shdwn_dly

TMR

T21

V10111

75

Water Supply Hot TRIP

LCW_hi_temp_dly
T15

TRIP LCW Water Supply  
Temp Hot
E:62WA16

SET
B2004.4

76

Water Supply Cold TRIP
Do not allow the low temp trip to be set if the override flag is on. (the trip was cleared when C32  
was set)

LCW_lo_temp_dly
T21

LCW Supply Temp Cold  
Override

C32

TRIP LCW Water Supply  
Temp Cold
E:62WA17

SET
B2004.5

77

If motor current is excessive, latch the condition for diagnosis and to keep from cycling the  
motors.

Only one of the two motors will be running.

LCW-1 ON
S2

LCW-1 Motor Current,  
mantissa
E:62WI01

LDR

V2200

LCW motor maximum run  
current

LCW_mot_max_cur

CMPR

V10120

SP62 LCW1_ovr_cur_dly

Gen_alm_dly

TMR

T16

V10110

78

LCW-2 ON
S12

LCW-2 Motor Current,  
mantissa
E:62WI02

LDR

V2202

LCW motor maximum run  
current

LCW_mot_max_cur

CMPR

V10120

SP62 LCW2_ovr_cur_dly

Gen_alm_dly

TMR

T22

V10110

79

LCW1 Motor Overcurrent TRIP

LCW1_ovr_cur_dly
T16

TRIP LCW1 Motor  
Overcurrent
E:62WA10

SET
B2004.0
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80

LCW2 Motor Overcurrent TRIP

LCW2_ovr_cur_dly
T22

TRIP LCW2 Motor  
Overcurrent
E:62WA18

SET
B2004.2

81

Trip LCW motors if there is no pond circulation.
This rung is active only when an LCW motor is running to avoid nuisance trips at motor start-up.
The delay from loss of pond motors to trip is 5 minutes (3000 ticks). If a motor is in local, the trip  
will be posted, but the motor will continue to run.

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

No pond circulation trip  
delay

No_Pond_Delay

TMR

T35

K3000

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

82

No pond circulation trip  
delay

No_Pond_Delay
T35

TRIP LCW No Pond  
Motors Running

E:62WA19

SET
B2004.11

83

Assemble a PV9 motor run permit by checking for motor overcurrent conditions. Latch and hold  
the fault for diagnosis and to keep from cycling the motors.

Only one of three possible motor configs will be running (A@low speed, A@high speed, or  
B@high speed)

PV9A-HI ON
S22

PV9A Motor Current, Hi-spd,  
mantissa
E:62PI01

LDR

V2204

PV9 motor maximum run  
current, high speed
PV9_mot_hi_max_I

CMPR

V10126

SP62

PV9A high speed overcurrent  
delay

PV9Ahi_ovr_I_dly

Gen_alm_dly

TMR

T17

V10110

84

PV9A-LO ON
S32

PV9A Motor Current, Lo-spd,  
mantissa
E:62PI03

LDR

V2206

PV9 motor maximum run  
current, low speed
PV9_mot_lo_max_I

CMPR

V10124

SP62

PV9A low speed overcurrent  
delay

PV9Alo_ovr_i_dly

Gen_alm_dly

TMR

T24

V10110
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85

PV9B ON
S42

PV9B Motor Current,  
mantissa
E:62PI02

LDR

V2210

PV9 motor maximum run  
current, high speed
PV9_mot_hi_max_I

CMPR

V10126

SP62 PV9B_ovr_cur_dly

Gen_alm_dly

TMR

T25

V10110

86

PV9A Overcurrent TRIP

PV9A high speed overcurrent  
delay

PV9Ahi_ovr_I_dly
T17

TRIP PV9A Overcurrent
E:62PA07

SET
B2004.9

PV9A low speed overcurrent  
delay

PV9Alo_ovr_i_dly
T24

87

PV9B Overcurrent TRIP

PV9B_ovr_cur_dly
T25

TRIP PV9B Overcurrent
E:62PA08

SET
B2004.10

88

Is there evidence that LCW-1 is indeed running?

_On
SP1

LCW-1 Motor Current,  
mantissa
E:62WI01

LDR

V2200

LCW motor minimum run  
current

LCW_mot_min_cur

CMPR

V10116

SP62

LCW-1 125HP soft start run  
status to ACNET

E:62WS01

OUT
B2001.0

89

Is there evidence that LCW-2 is indeed running?

_On
SP1

LCW-2 Motor Current,  
mantissa
E:62WI02

LDR

V2202

LCW motor minimum run  
current

LCW_mot_min_cur

CMPR

V10116

SP62

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02

OUT
B2001.1
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90

Enable Beam Permit if
1. LCW water temp is below 120F
2. There is at least 10 in of water in the expansion tank
3. Current in either LCW motor exceeds a minimum

Send the permit to the output contacts and to ACNET

LCW Supply Resistivity Low
E:62WA08
B2002.7

TRIP LCW Water Supply  
Temp Hot
E:62WA16

B2004.4

LCW Expansion Tank Level  
Low Low

E:62WA03
B2002.14

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

A

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

LCW-1 ON
S2

Form A
Beam_Permit

OUT
Y16

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LCW-2 ON
S12

Beam Permit
E:62WE01

OUT
B2003.0

A

91

PS permit is the same as Beam permit.

Send PS permit to the output contacts and to ACNET.

Beam Permit
E:62WE01
B2003.0

Magnet Power Supply Permit
E:62WE02

OUT
B2003.1

Form A
Magnet_Permit

OUT
Y15

Form C
MI60N Permit

OUT
Y13

92

Update the run status of the pond motors.

Is there evidence that PV9A is running in high speed mode?

_On
SP1

PV9A Motor Current, Hi-spd,  
mantissa
E:62PI01

LDR

V2204

PV9 motor minimum run  
current

PV9_mot_min_cur

CMPR

V10122

SP62

PV9A is running in high  
speed mode
PV9A_hi_run

OUT
C6
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Is there evidence that PV9A is running in low speed mode?

_On
SP1

PV9A Motor Current, Lo-spd,  
mantissa
E:62PI03

LDR

V2206

PV9 motor minimum run  
current

PV9_mot_min_cur

CMPR

V10122

SP62

PV9A is running in low speed  
mode

PV9A_lo_run

OUT
C7

94

Tell ACNET if PV9A is in high speed mode.

PV9A is running in high  
speed mode
PV9A_hi_run

C6

PV9A is running in low speed  
mode

PV9A_lo_run
C7

PV9-A high/~low speed  
status

E:62PS03

OUT
B2001.4

95

Tell ACNET if PV9A is running.

PV9A is running in high  
speed mode
PV9A_hi_run

C6

PV9-A 10/25HP run status to  
ACNET

E:62PS01

OUT
B2001.2

PV9A is running in low speed  
mode

PV9A_lo_run
C7

96

See if PV9B is running and tell ACNET.

_On
SP1

PV9B Motor Current,  
mantissa
E:62PI02

LDR

V2210

PV9 motor minimum run  
current

PV9_mot_min_cur

CMPR

V10122

SP62

PV9-B 25HP run status to  
ACNET

E:62PS02

OUT
B2001.3
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97

Combine all trips for LCW1. Note the additional trip if the motor is supposed to be running  
but isn't (for example if the E-stop on the MCC is mashed). Without the last branch, the  
PLC thinks the motor is still running. Now, C31 is set for one scan which forces the state  
machine thru shutdown to the off state so that the motor and the PLC  stay synchronized.  
The PLC is also ready to restart the motor.

TRIP LCW1 Motor  
Overcurrent
E:62WA10

B2004.0

LCW-1 Motor Trip
LCW1_trip

OUT
C30

TRIP LCW1 Motor Hot
E:62WA11

B2004.1

TRIP LCW Water Supply  
Temp Hot
E:62WA16

B2004.4

TRIP LCW Water Supply  
Temp Cold
E:62WA17

B2004.5

TRIP Expansion Tank Level  
REALLY Low
E:62WA04

B2004.6

TRIP LCW No Pond  
Motors Running

E:62WA19
B2004.11

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

LCW1 run/~stop
E:62WS10

B2241.0
LCW-1 ON

S2

98

Do the same with trips for LCW-2. Note the additional trip if the motor is supposed to be  
running but isn't (for example if the E-stop on the MCC is mashed). Without the last  
branch, the PLC thinks the motor is still running. Now, C31 is set for one scan which  
forces the state machine thru shutdown to the off state so that the motor and the PLC   
stay synchronized. The PLC is also ready to restart the motor.

TRIP LCW2 Motor  
Overcurrent
E:62WA18

B2004.2

LCW-2 Motor Trip
LCW2_trip

OUT
C31

TRIP LCW2 Motor Hot
E:62WA15

B2004.3

TRIP LCW Water Supply  
Temp Hot
E:62WA16

B2004.4

TRIP LCW Water Supply  
Temp Cold
E:62WA17

B2004.5

TRIP Expansion Tank Level  
REALLY Low
E:62WA04

B2004.6

TRIP LCW No Pond  
Motors Running

E:62WA19
B2004.11

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LCW2 run/~stop
E:62WS20

B2241.1
LCW-2 ON

S12
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99

Reset LCW trips.

LCW Expansion Tank Trip  
Reset

E:62WS90
B2241.4

LCW Expansion Tank Trip  
Reset

E:62WS90

RST
B2241.4

TRIP Expansion Tank Level  
REALLY Low
E:62WA04

RST
B2004.6

100

LCW1 Overcurrent Trip  
Reset

E:62WS97
B2241.8

LCW1 Overcurrent Trip  
Reset

E:62WS97

RST
B2241.8

TRIP LCW1 Motor  
Overcurrent
E:62WA10

RST
B2004.0

101

LCW1 Overtemp Trip Reset
E:62WS98
B2241.9

LCW1 Overtemp Trip Reset
E:62WS98

RST
B2241.9

TRIP LCW1 Motor Hot
E:62WA11

RST
B2004.1

102

LCW2 Overcurrent Trip  
Reset

E:62WS93
B2241.10

LCW2 Overcurrent Trip  
Reset

E:62WS93

RST
B2241.10

TRIP LCW2 Motor  
Overcurrent
E:62WA18

RST
B2004.2

103

LCW2 Overtemp Trip Reset
E:62WS94
B2241.11

LCW2 Overtemp Trip Reset
E:62WS94

RST
B2241.11

TRIP LCW2 Motor Hot
E:62WA15

RST
B2004.3

104

LCW Supply Cold Trip Reset
E:62WS95
B2241.12

LCW Supply Cold Trip Reset
E:62WS95

RST
B2241.12

TRIP LCW Water Supply  
Temp Cold
E:62WA17

RST
B2004.5
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105

LCW Supply Hot Trip Reset
E:62WS96
B2241.13

LCW Supply Hot Trip Reset
E:62WS96

RST
B2241.13

TRIP LCW Water Supply  
Temp Hot
E:62WA16

RST
B2004.4

106

LCW No Pond Trip  
Reset

E:62WS99
B2242.0

TRIP LCW No Pond  
Motors Running

E:62WA19

RST
B2004.11

LCW No Pond Trip  
Reset

E:62WS99

RST
B2242.0

107

If PV9A is supposed to be running but there is no current, then the klixon must be open and the  
motor is hot.

PV9A-HI ON
S22

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

TRIP PV9A Motor Hot
E:62PA03

SET
B2004.7

PV9A-LO ON
S32

108

Same for PV9B motor hot.

PV9B ON
S42

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

TRIP PV9B Motor Hot
E:62PA06

OUT
B2004.8

109

Combine PV9A trips

TRIP PV9A Motor Hot
E:62PA03
B2004.7

All PV9A trips (Or'ed)
PV9A_trip

OUT
C0

TRIP PV9A Overcurrent
E:62PA07
B2004.9

110

Combine PV9B trips

TRIP PV9B Motor Hot
E:62PA06
B2004.8

All PV9B trips (Or'ed)
PV9B_trip

OUT
C1

TRIP PV9B Overcurrent
E:62PA08
B2004.10

111

Reset PV9 trips.

PV9A Overcurrent Trip Reset
E:62PS90
B2241.6

PV9A Overcurrent Trip Reset
E:62PS90

RST
B2241.6

TRIP PV9A Overcurrent
E:62PA07

RST
B2004.9
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112

PV9B Overcurrent Trip Reset
E:62PS91
B2241.7

PV9B Overcurrent Trip Reset
E:62PS91

RST
B2241.7

TRIP PV9B Overcurrent
E:62PA08

RST
B2004.10

113

PV9A Overtemp Trip Reset
E:62PS92
B2241.14

PV9A Overtemp Trip Reset
E:62PS92

RST
B2241.14

TRIP PV9A Motor Hot
E:62PA03

RST
B2004.7

114

PV9B Overtemp Trip Reset
E:62PS93
B2241.15

PV9B Overtemp Trip Reset
E:62PS93

RST
B2241.15

TRIP PV9B Motor Hot
E:62PA06

RST
B2004.8

LCW-1 Motor State Machine

LCW-1 OFF

ISG

S0

116

Allow LCW-1 to start if ACNET run, no ACNET run for LCW-2, no current in LCW-2,  
LCW-2 is off, no current in LCW-1, all LCW-1 trips are cleared, and a pond motor is  
running.

LCW1 run/~stop
E:62WS10

B2241.0

LCW2 run/~stop
E:62WS20

B2241.1

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LCW-2 OFF
S10

LCW-1 Motor Trip
LCW1_trip

C30

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

A

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

LCW-1 START

JMP
S1

A

LCW-1 START

SG

S1
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118

Close and hold the start contacts for 2 sec then go to running state

Form A
LCW1_Start

OUT
Y6

LCW1 Motor Start/Stop  
Delay

LCW1_start_dly

Motr_on_off_dly

TMR

T20

V10074

119

LCW1 Motor Start/Stop  
Delay

LCW1_start_dly
T20

LCW-1 ON

JMP
S2

LCW-1 Motor Running

LCW-1 ON

SG

S2

121

Stop LCW-1 if stop from ACNET.

LCW1 run/~stop
E:62WS10

B2241.0
LCW-1 STOP

JMP
S3

122

Shut the motor down if any LCW1 trip.

LCW-1 Motor Trip
LCW1_trip

C30
LCW-1 SHDWN

JMP
S4

LCW-1 STOP

SG

S3

124

Hold the stop contacts for 40 seconds and go to OFF state. Neither LCW motor can be  
started within 40 sec of the other being stopped.

Form C
LCW1_Stop

OUT
Y2

LCW1 Motor Start/Stop  
Delay

LCW1_start_dly

TMR

T20

K400

125

LCW1 Motor Start/Stop  
Delay

LCW1_start_dly
T20

LCW-1 OFF

JMP
S0

LCW-1 SHDWN

SG

S4
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A fault has occurred. Signal the shutdown to ACNET. Hold RUN/STOP off to LCW1and the stop  
contacts until there is a response from ACNET.

Form C
LCW1_Stop

OUT
Y2

LCW1 run/~stop
E:62WS10

RST
B2241.0

128

When all trips are cleared, go to the OFF state.

LCW-1 Motor Trip
LCW1_trip

C30
LCW-1 OFF

JMP
S0

LCW-2 Motor State Machine

LCW-2 OFF

ISG

S10

130

Allow LCW-2 to start if ACNET run, no ACNET run for LCW-1, no current in LCW-1,  
LCW-1 is off, LCW-2 not HOT, and a pond motor is running.

LCW2 run/~stop
E:62WS20

B2241.1

LCW1 run/~stop
E:62WS10

B2241.0

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

LCW-1 OFF
S0

LCW-2 Motor Trip
LCW2_trip

C31

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

A

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LCW-2 START

JMP
S11

A

LCW-2 START

SG

S11

132

Close and hold the start contacts for 25 sec then go to running state. This gives the motor enuf  
time to accelerate and draw the required minimum current.

Form A
LCW2_Start

OUT
Y7

LCW2 Motor Start/Stop  
Delay

LCW2_start_dly

TMR

T23

K250
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LCW2 Motor Start/Stop  
Delay

LCW2_start_dly
T23

LCW-2 ON

JMP
S12

LCW-1 Motor Running

LCW-2 ON

SG

S12

135

Stop LCW-2 if stop from ACNET.

LCW2 run/~stop
E:62WS20

B2241.1
LCW-2 STOP

JMP
S13

136

Shut the down motor if overcurrent , water temp hi, water temp low, tank dry, or motor  
overtemp.

LCW-2 Motor Trip
LCW2_trip

C31
LCW-2 SHDWN

JMP
S14

LCW-2 STOP

SG

S13

138

Hold the stop contacts for 40 seconds and go to OFF state

Form C
LCW2_Stop

OUT
Y3

LCW2 Motor Start/Stop  
Delay

LCW2_start_dly

TMR

T23

K400

139

LCW2 Motor Start/Stop  
Delay

LCW2_start_dly
T23

LCW-2 OFF

JMP
S10

LCW-2 SHDWN

SG

S14

141

A fault has occurred. Signal the shutdown to ACNET. Reset RUN/STOP to this motor.  
Hold the stop contacts until there is a response from ACNET.

Form C
LCW2_Stop

OUT
Y3

LCW2 run/~stop
E:62WS20

OUT
B2241.1
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142

When all trips are reset, go to the OFF state.

LCW-2 Motor Trip
LCW2_trip

C31
LCW-2 OFF

JMP
S10

PV9A High Speed Mode State Machine

PV9A-HI OFF

ISG

S20

144

To start A in high speed:
1. Must have ACNET high speed selected
2. Must have ACNET run turned on
3. Cannot have current in either the low speed winding or the B motor
4. Must have the low speed winding and the B motor in the OFF state
5. All trips for the A motor must be cleared

PV9A High Speed
E:62PS30
B2241.5

PV9A run/~stop
E:62PS10
B2241.2

PV9B run/~stop
E:62PS20
B2241.3

All PV9A trips (Or'ed)
PV9A_trip

C0

PV9A is running in low speed  
mode

PV9A_lo_run
C7

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

A

PV9A-LO OFF
S30

PV9B OFF
S40

PV9A-HI START

JMP
S21

A

PV9A-HI START

SG

S21

146
PV9A-Hi_strt_dly

Motr_on_off_dly

TMR

T26

V10074

Form A
PV9A_Start_Fast

OUT
Y4

147

PV9A-Hi_strt_dly
T26

PV9A-HI ON

JMP
S22

PV9A-HI ON

SG

S22

149

PV9A run/~stop
E:62PS10
B2241.2

PV9-HI STOP

JMP
S23
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150

If PV9A trips, go to the shutdown state.

All PV9A trips (Or'ed)
PV9A_trip

C0
PV9A-HI SHDWN

JMP
S24

PV9-HI STOP

SG

S23

152
PV9A-Hi_strt_dly

Motr_on_off_dly

TMR

T26

V10074

Form C
PV9A_Stop

OUT
Y0

153

PV9A-Hi_strt_dly
T26

PV9A-HI OFF

JMP
S20

PV9A-HI SHDWN

SG

S24

155

PV9A High Speed has tripped off. Hold its MCC stop contacts open. Reset RUN/STOP  
for this motor.  Wait here for the trip to be acknowledged.

Form C
PV9A_Stop

OUT
Y0

PV9A run/~stop
E:62PS10

OUT
B2241.2

156

All PV9A trips (Or'ed)
PV9A_trip

C0
PV9A-HI OFF

JMP
S20

PV9A Low Speed Mode State Machine

PV9A-LO OFF

ISG

S30

158

To start A in low speed:
1. Must have ACNET low speed selected
2. Must have ACNET run turned on
3. Cannot have current in either the high speed winding or the B motor
4. Must have the high speed winding and the B motor in the OFF state
5. All trips for the A motor have to be cleared

PV9A High Speed
E:62PS30
B2241.5

All PV9A trips (Or'ed)
PV9A_trip

C0

PV9A run/~stop
E:62PS10
B2241.2

PV9B run/~stop
E:62PS20
B2241.3

PV9A is running in high  
speed mode
PV9A_hi_run

C6

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

A
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PV9A-HI OFF
S20

PV9B OFF
S40

PV9A-LO START

JMP
S31

A

PV9A-LO START

SG

S31

160
PV9A-Lo_strt_dly

Motr_on_off_dly

TMR

T27

V10074

Form A
PV9A_Start_Slow

OUT
Y14

161

PV9A-Lo_strt_dly
T27

PV9A-LO ON

JMP
S32

PV9A-LO ON

SG

S32

163

PV9A run/~stop
E:62PS10
B2241.2

PV9A-LO STOP

JMP
S33

164

If PV9A trips, go to the shutdown state.

All PV9A trips (Or'ed)
PV9A_trip

C0
PV9A-LO SHDWN

JMP
S34

PV9A-LO STOP

SG

S33

166
PV9A-Lo_strt_dly

Motr_on_off_dly

TMR

T27

V10074

Form C
PV9A_Stop

OUT
Y0
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167

PV9A-Lo_strt_dly
T27

PV9A-LO OFF

JMP
S30

PV9A-LO SHDWN

SG

S34

169

PV9A Low Speed has tripped off. Hold its MCC stop contacts open. Reset RUN/STOP to  
both motors. Wait here until the trip is acknowledged.

Form C
PV9A_Stop

OUT
Y0

PV9A run/~stop
E:62PS10

RST
B2241.2

170

All PV9A trips (Or'ed)
PV9A_trip

C0
PV9A-LO OFF

JMP
S30

PV9B Mode State Machine

PV9B OFF

ISG

S40

172

To start B:
1. Must have ACNET B run turned on
2. Cannot have current in either the A high speed winding or the A low speed winding
3. Must have the both A windings in the OFF state

PV9B run/~stop
E:62PS20
B2241.3

PV9A run/~stop
E:62PS10
B2241.2

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

All PV9B trips (Or'ed)
PV9B_trip

C1
PV9A-HI OFF

S20
PV9A-LO OFF

S30

A

PV9B START

JMP
S41

A

PV9B START

SG

S41

174
PV9B_start_dly

Motr_on_off_dly

TMR

T30

V10074

Form A
PV9B_Start

OUT
Y5
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175

PV9B_start_dly
T30

PV9B ON

JMP
S42

PV9B ON

SG

S42

177

PV9B run/~stop
E:62PS20
B2241.3

PV9B STOP

JMP
S43

178

If PV9B trips, go to the shutdown state.

All PV9B trips (Or'ed)
PV9B_trip

C1
PV9B SHDWN

JMP
S44

PV9B STOP

SG

S43

180
PV9B_start_dly

Motr_on_off_dly

TMR

T30

V10074

Form C
PV9B_Stop

OUT
Y1

181

PV9B_start_dly
T30

PV9B OFF

JMP
S40

PV9B SHDWN

SG

S44

183

PV9B has tripped off. Hold its MCC stop contacts open. Reset ACNET RUN/STOP to  
this motor. Wait here until the trip is acknowledged.

Form C
PV9B_Stop

OUT
Y1

PV9B run/~stop
E:62PS20

OUT
B2241.3

184

All PV9B trips (Or'ed)
PV9B_trip

C1
PV9B OFF

JMP
S40
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Watchdog_idle

ISG

S50

186
watdog_idle

TMR

T32

K200

187

watdog_idle
T32

_CriticalError
SP40

Watchdog_kick

JMP
S51

Watchdog_kick

SG

S51

189
watdog_kic

TMR

T33

K20

Form A
Watdog_Kick

OUT
Y17

190

watdog_kic
T33

Watchdog_idle

JMP
S50

This state machine implements a toggle on/off using a momentary switch to turn the LCW Low  
Temp Trip Override function on and off. The switch is read via a spare current loop input,  
V10037, Analog 2 Channel 16. Output relay Y10 is used to illuminate a lamp to show the current  
state of the override, C32. The override is a local-only function.

Override OFF
ISG

S5

192

Override switch input
Override_switch

V10037 Kc00

Override switch input
Override_switch

V10037 Kc00

Set Override ON

JMP
S6

Set Override ON
SG

S6
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194

LCW Supply Temp Cold  
Override

SET
C32

TRIP LCW Water Supply  
Temp Cold
E:62WA17

RST
B2004.5

Form C - LCW Low Temp  
Override Indicator

Override_ON

OUT
Y10

195

Override switch input
Override_switch

V10037 K400

Override switch input
Override_switch

V10037 K400

Override ON

JMP
S7

Override ON
SG

S7

197

Form C - LCW Low Temp  
Override Indicator

Override_ON

OUT
Y10

198

Override switch input
Override_switch

V10037 Kc00

LCW Supply Temp Cold  
Override

RST
C32

Set Override OFF

JMP
S15

Set Override OFF
SG

S15

200

LCW Supply Temp Cold  
Override

RST
C32

201

Override switch input
Override_switch

V10037 K400

Override switch input
Override_switch

V10037 K400

Override OFF

JMP
S5

Test Panel Lines 1 and 2 State Machine

Line 1 has the ACNET tag name of the parameter. Line 2 is a description of it.  Line 3 displays  
the current value of the parameter.

Display_initial

ISG

S60
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203

Initialize to show sensor readings

LD
K2

Bit Read(LEDs)
LEDs

OUT

V12004

Display_dispatch

JMP
S61

SET
C11

Display_dispatch

SG

S61

205

Msg #99: ***BEAM PERMIT ON***

Beam Permit
E:62WE01
B2003.0

LD

K99

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003

206

Msg #100: ***BEAM PERMIT OFF***

Beam Permit
E:62WE01
B2003.0

LD

K100

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003

207

Detect the L->H transition of the arrow keys. Guarantee that the arrows are recognized by using  
C20 and C21 as a handshake.

Up_arrow
B12005.6

Up_Arrow_PD

PD
C22

208

Dwn_arrow
B12005.7

Dwn_Arrow_PD

PD
C23

209

Up_Arrow_PD
C22

Up_arrow_det

SET
C20

210

Dwn_Arrow_PD
C23

Dwn_arrow_det

SET
C21

Page 42



9/25/2006 mi62lcw450

211

The next four rungs implement a radio button scheme for the F1-F4 buttons

Show motors status

F1_button
B12005.0

Motors_status

SET
C10

RST
C11

Alarms_status

RST
C12

Trip_status

RST
C13

LD
K1

Bit Read(LEDs)
LEDs

OUT

V12004

LD
K38

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003

212

Show sensors status

F2_button
B12005.1

Motors_status

RST
C10

SET
C11

Alarms_status

RST
C12

Trip_status

RST
C13

LD
K2

Bit Read(LEDs)
LEDs

OUT

V12004

LD
K38

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003
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213

Show alarms status

F3_button
B12005.2

Motors_status

RST
C10

RST
C11

Alarms_status

SET
C12

Trip_status

RST
C13

LD
K4

Bit Read(LEDs)
LEDs

OUT

V12004

LD
K38

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003

214

Show trips

F4_button
B12005.3

Motors_status

RST
C10

RST
C11

Alarms_status

RST
C12

Trip_status

SET
C13

LD
K8

Bit Read(LEDs)
LEDs

OUT

V12004

LD
K38

Message indicator for diaplay  
line 4

Msg_ind_line_4

OUT

V12003

215

The next four rungs activate the code corresponding to the display function

Motors_status
C10

Motors_blk

BCALL
C14

216
C11

Sensors_blk

BCALL
C15
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217

Alarms_status
C12

Alarms_blk

BCALL
C16

218

Trip_status
C13

Trips_blk

BCALL
C17

Motors_blk

BLK

C14

LCW1A

SG

S100

221

Msg #1: LCW-1 Soft Start
Msg #39: E:62WS01

LD
K1

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K39

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW1B

JMP
S101

LCW1B

SG

S101

223

Msg #5: RUNNING

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

LD

K5

224

Msg #6: STOPPED

LCW-1 125HP soft start run  
status to ACNET

E:62WS01
B2001.0

LD

K6

225

_On
SP1

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002
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226

Up_arrow_det
C20

LCW2A

JMP
S102

Up_arrow_det

RST
C20

227

Dwn_arrow_det
C21

PV9BA

JMP
S106

Dwn_arrow_det

RST
C21

LCW2A

SG

S102

229

Msg #40: E:62WS02
Msg #2: LCW-2 Variable Spd

LD
K40

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LD
K2

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LCW2B

JMP
S103

LCW2B

SG

S103

231

Msg #5: RUNNING

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LD

K5

232

Msg #6: STOPPED

LCW-2  125HP variable  
speed run status to ACNET

E:62WS02
B2001.1

LD

K6
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233

_On
SP1

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

234

Up_arrow_det
C20

PV9AA

JMP
S104

Up_arrow_det

RST
C20

235

Dwn_arrow_det
C21

LCW1A

JMP
S100

Dwn_arrow_det

RST
C21

PV9AA

SG

S104

237

Msg #41: E:62PS01
Msg #3: PV9A 10HP/25HP

LD
K41

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LD
K3

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

PV9AB

JMP
S105

PV9AB

SG

S105

239

Msg #8: RUNNING HIGH SPEED

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

PV9-A high/~low speed  
status

E:62PS03
B2001.4

LD

K8

240

Msg #7: RUNNING LOW SPEED

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

PV9-A high/~low speed  
status

E:62PS03
B2001.4

LD

K7
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241

Msg #6: STOPPED

PV9-A 10/25HP run status to  
ACNET

E:62PS01
B2001.2

LD

K6

242

_On
SP1

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

243

Up_arrow_det
C20

PV9BA

JMP
S106

Up_arrow_det

RST
C20

244

Dwn_arrow_det
C21

LCW2A

JMP
S102

Dwn_arrow_det

RST
C21

PV9BA

SG

S106

246

Msg #42: E:62PS02
Msg #4: PV9B 25HP

LD
K42

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LD
K4

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

PV9BB

JMP
S107

PV9BB

SG

S107
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248

Msg #5: RUNNING

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

LD

K5

249

Msg #6: STOPPED

PV9-B 25HP run status to  
ACNET

E:62PS02
B2001.3

LD

K6

250

_On
SP1

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

251

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW1A

JMP
S100

252

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9AA

JMP
S104

253 BEND

Sensors_blk

BLK

C15

LCW_Suct_Pres_A

SG

S110
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256

Msg #82: E:62WP03
Msg #29: LCW Suction Pressure
Msg #31: nnn PSIG

LD
K82

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LD
K29

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K31

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LCW_Suct_Pres_B

JMP
S111

Update displayed LCW suction pressure

LCW_Suct_Pres_B

SG

S111

258

_On
SP1

LCW Pump Suction  
Pressure, mantissa

E:62WP03

LDR

V2212

RTOB

BCD

Status_value

OUT

V12006

259

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW_Supp_Press_A

JMP
S112

260

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9B_Current_A

JMP
S160
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LCW_Supp_Press_A

SG

S112

262

Msg #9: LCW Supply Pressure
Msg #31: nnn PSIG
Msg #62: E:62WP01

LD
K9

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K31

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K62

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW_Supp_Press_B

JMP
S113

Update displayed LCW supply pressure

LCW_Supp_Press_B

SG

S113

264

_On
SP1

LCW Supply Pressure,  
mantissa

E:62WP01

LDR

V2142

RTOB

BCD

Status_value

OUT

V12006

265

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Suct_Press_A

JMP
S114
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266

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW_Suct_Pres_A

JMP
S110

PV9_Suct_Press_A

SG

S114

268

Msg #19: PV9 Suction Pressure
Msg #35: nn.n PSI ABSOLUTE
Msg #72: E:62PP03

LD
K19

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K35

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K72

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Suct_Pres_B

JMP
S115

Update displayed PV9 suction pressure

PV9_Suct_Pres_B

SG

S115

270

_On
SP1

PV9 Pump Suction  
Pressure (in vault),  

mantissa
E:62PP03

LDR

V2166

MULR
R10

RTOB

BCD

Status_value

OUT

V12006
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271

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Supp_Press_A

JMP
S116

272

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW_Supp_Press_A

JMP
S112

PV9_Supp_Press_A

SG

S116

274

Msg #17: PV9 Supply Pressure
Msg #31: nnn PSIG
Msg #70: E:62PP01

LD
K17

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K31

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K70

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Supp_Press_B

JMP
S117

Update the displayed pond supply pressure

PV9_Supp_Press_B

SG

S117
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276

_On
SP1

PV9 Pond Water Supply  
Pressure (after strainer),  

mantissa
E:62PP01

LDR

V2162

RTOB

BCD

Status_value

OUT

V12006

277

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Strain_DiffA

JMP
S120

278

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Suct_Press_A

JMP
S114

PV9_Strain_DiffA

SG

S120

280

Msg #18: PV9 Strainer Diff Pressure
Msg #36: nnn PSI
Msg #71: E:62PP02

LD
K18

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K36

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K71

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Strain_DiffB

JMP
S121
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Update the displayed diff pressure across the pond strainer

PV9_Strain_DiffB

SG

S121

282

_On
SP1

PV9 Strainer Differential  
Pressure, mantissa

E:62PP02

LDR

V2164

RTOB

BCD

Status_value

OUT

V12006

283

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Pump_Diff_A

JMP
S122

284

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Supp_Press_A

JMP
S116

PV9_Pump_Diff_A

SG

S122
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286

Msg #23: PV9 Pump Diff Pressure
Msg #36: nnn PSI
Msg #76: E:62PP05

LD
K23

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K36

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K76

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Pump_Diff_B

JMP
S123

Update the displayed diff pressure across the pond pump

PV9_Pump_Diff_B

SG

S123

288

_On
SP1

PV9 Pond Pump Differential  
Pressure, mantissa

E:62PP05

LDR

V2176

RTOB

BCD

Status_value

OUT

V12006

289

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Disch_PressA

JMP
S124

290

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Strain_DiffA

JMP
S120
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PV9_Disch_PressA

SG

S124

292

Msg #20: PV9 Discharge Pressure
Msg #31: nnn PSIG
Msg #73: E:62PP04

LD
K20

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K31

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K73

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Disch_PressB

JMP
S125

Update the pond discharge pressure

PV9_Disch_PressB

SG

S125

294

_On
SP1

PV9 Pond Supply Pressure  
before strainer, mantissa

E:62PP04

LDR

V2170

RTOB

BCD

Status_value

OUT

V12006

295

Up_arrow_det
C20

Up_arrow_det

RST
C20

Air_Pressure_A

JMP
S126
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296

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Pump_Diff_A

JMP
S122

Air_Pressure_A

SG

S126

298

Msg #10: Exp Tank Air Pressure
Msg #31: nnn PSIG
Msg #63: E:62WP02

LD
K10

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K31

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K63

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

Air_Pressure_B

JMP
S127

Update the displayed tank air pressure

Air_Pressure_B

SG

S127

300

_On
SP1

LCW Expansion Tank Air  
Pressure, mantissa

E:62WP02

LDR

V2144

RTOB

BCD

Status_value

OUT

V12006
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301

Up_arrow_det
C20

Up_arrow_det

RST
C20

Tank_Level_A

JMP
S130

302

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Disch_PressA

JMP
S124

Tank_Level_A

SG

S130

304

Msg #16: Exp Tank Water Level
Msg #34: nn.n INCHES
Msg #69:E:62WL01

LD
K16

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K34

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K69

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

Tank_Level_B

JMP
S131

Update the displayed tank level

Tank_Level_B

SG

S131

Page 59



9/25/2006 mi62lcw450

306

_On
SP1

LCW Expansion Tank Liquid  
Level, mantissa

E:62WL01

LDR

V2160

MULR
R10

RTOB

BCD

Status_value

OUT

V12006

307

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW_Supp_Temp_A

JMP
S132

308

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

Air_Pressure_A

JMP
S126

LCW_Supp_Temp_A

SG

S132

310

Msg #11: LCW Supply Temp
Msg #32: nnn DEGREES F
Msg #64: E:62WT01

LD
K11

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K32

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K64

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW_Supp_Temp_B

JMP
S133
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Update the displayed LCW supply temp

LCW_Supp_Temp_B

SG

S133

312

_On
SP1

LCW Supply Temperature,  
mantissa

E:62WT01

LDR

V2146

RTOB

BCD

Status_value

OUT

V12006

313

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW_Rtn_Temp_A

JMP
S134

314

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

Tank_Level_A

JMP
S130

LCW_Rtn_Temp_A

SG

S134
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316

Msg #12: LCW Return Temp
Msg #32: nnn DEGREES F
Msg #65: E:62WT02

LD
K12

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K32

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K65

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW_Rtn_Temp_B

JMP
S135

Update the displayed LCW return temp

LCW_Rtn_Temp_B

SG

S135

318

_On
SP1

LCW Return Temperature,  
mantissa

E:62WT02

LDR

V2150

RTOB

BCD

Status_value

OUT

V12006

319

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Supp_Temp_A

JMP
S136

320

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW_Supp_Temp_A

JMP
S132
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PV9_Supp_Temp_A

SG

S136

322

Msg #21: PV9 Supply Temp
Msg #32: nnn DEGREES F
Msg #74: E:62PT01

LD
K21

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K32

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K74

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Supp_Temp_B

JMP
S137

Update displayed PV9 supply temp

PV9_Supp_Temp_B

SG

S137

324

_On
SP1

PV9 Water Supply  
Temperature, mantissa

E:62PT01

LDR

V2172

RTOB

BCD

Status_value

OUT

V12006

325

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9_Rtn_Temp_A

JMP
S140
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326

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW_Rtn_Temp_A

JMP
S134

PV9_Rtn_Temp_A

SG

S140

328

Msg #22: PV9 Return Temp
Msg #32: nnn DEGREES F
Msg #75: E:62PT02

LD
K22

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K32

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K75

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9_Rtn_Temp_B

JMP
S141

Update displayed PV9 return temp

PV9_Rtn_Temp_B

SG

S141

330

_On
SP1

PV9 Water Return  
Temperature, mantissa

E:62PT02

LDR

V2174

RTOB

BCD

Status_value

OUT

V12006
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331

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW_Supp_Resis_A

JMP
S142

332

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Supp_Temp_A

JMP
S136

LCW_Supp_Resis_A

SG

S142

334

Msg #13: LCW Supply Resistivity
Msg #33: nn.n Mohm
Msg #66: E:62WR01

LD
K13

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K33

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K66

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW_Supp_Resis_B

JMP
S143

Update displayed LCW supply resistivity

LCW_Supp_Resis_B

SG

S143
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336

_On
SP1

LCW Supply Resistivity,  
mantissa

E:62WR01

LDR

V2152

MULR
R10

RTOB

BCD

Status_value

OUT

V12006

337

Up_arrow_det
C20

Up_arrow_det

RST
C20

DI_Resis_A

JMP
S144

338

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9_Rtn_Temp_A

JMP
S140

DI_Resis_A

SG

S144

340

Msg #14: DI Btl Resistivity
Msg #33: nn.n Mohm
Msg #67: E:62WR02

LD
K14

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K33

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K67

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

DI_Resis_B

JMP
S145
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Update displayed DI bottle resistivity

DI_Resis_B

SG

S145

342

_On
SP1

LCW Resistivity Out of DI  
Bottles, mantissa

E:62WR02

LDR

V2154

MULR
R10

RTOB

BCD

Status_value

OUT

V12006

343

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW1 Thermistor  
Current

LCW1_therm_A

JMP
S146

344

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW_Supp_Resis_A

JMP
S142

LCW1 Thermistor  
Current

LCW1_therm_A

SG

S146
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346

Msg #15: LCW1 Tmp Sns Current
Msg #103: nn.n mADC
Msg #68: E:62WS91

LD
K15

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K103

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K68

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW1_therm_B

JMP
S147

Update displayed LCW1 thermistor current

LCW1_therm_B

SG

S147

348

_On
SP1

LCW-1 Thermistor Current
E:62WS91

LDR

V2216

MULR
R10

RTOB

BCD

Status_value

OUT

V12006

349

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW2_therm_A

JMP
S175

350

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

DI_Resis_A

JMP
S144
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LCW2_therm_A

SG

S175

352

Msg #102: LCW2 Tmp Sns Current
Msg #103: nn.n mADC
Msg #104: E:62WS92

LD
K102

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K103

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K104

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW2_therm_B

JMP
S176

Update displayed LCW2 thermistor current

LCW2_therm_B

SG

S176

354

_On
SP1

LCW-2 Thermistor Current
E:62WS92

LDR

V2220

MULR
R10

RTOB

BCD

Status_value

OUT

V12006

355

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW1_Current_A

JMP
S150
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356

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW1 Thermistor  
Current

LCW1_therm_A

JMP
S146

LCW1_Current_A

SG

S150

358

Msg #24: LCW-1 Motor Current
Msg #30: nnn AMPS
Msg #77: E:62WS11

LD
K24

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K30

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K77

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW1_Current_B

JMP
S151

Update displayed LCW1 motor current

LCW1_Current_B

SG

S151

360

_On
SP1

LCW-1 Motor Current,  
mantissa
E:62WI01

LDR

V2200

RTOB

BCD

Status_value

OUT

V12006
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361

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW2_Current_A

JMP
S152

362

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW1 Thermistor  
Current

LCW1_therm_A

JMP
S146

LCW2_Current_A

SG

S152

364

Msg #25: LCW-2 Motor Current
Msg #30: nnn AMPS
Msg #78: E:62WS21

LD
K25

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K30

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K78

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LCW2_Current_B

JMP
S153

Update the displayed LCW2 motor current

LCW2_Current_B

SG

S153
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366

_On
SP1

LCW-2 Motor Current,  
mantissa
E:62WI02

LDR

V2202

RTOB

BCD

Status_value

OUT

V12006

367

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9AHi_Current_A

JMP
S154

368

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW1_Current_A

JMP
S150

PV9AHi_Current_A

SG

S154

370

Msg #26: PV9A Current, Hi Spd
Msg #30: nnn AMPS
Msg #79: E:62PS11

LD
K26

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K30

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K79

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9AHi_Current_B

JMP
S155
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Update the displayed PV9A current, hi speed winding

PV9AHi_Current_B

SG

S155

372

_On
SP1

PV9A Motor Current, Hi-spd,  
mantissa
E:62PI01

LDR

V2204

RTOB

BCD

Status_value

OUT

V12006

373

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9ALo_Current_A

JMP
S156

374

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

LCW2_Current_A

JMP
S152

PV9ALo_Current_A

SG

S156
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376

Msg #27: PV9A Current, Lo Spd
Msg #30: nnn AMPS
Msg #80: E:62PS31

LD
K27

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K30

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K80

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9ALo_Current_B

JMP
S157

PV9ALo_Current_B

SG

S157

378

Update the displayed PV9 current, low speed winding

_On
SP1

PV9A Motor Current, Lo-spd,  
mantissa
E:62PI03

LDR

V2206

RTOB

BCD

Status_value

OUT

V12006

379

Up_arrow_det
C20

Up_arrow_det

RST
C20

PV9B_Current_A

JMP
S160

380

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9AHi_Current_A

JMP
S154
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PV9B_Current_A

SG

S160

382

Msg #28: PV9B Motor Current
Msg #30: nnn AMPS
Msg #81: E:62PS21

LD
K28

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

LD
K30

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K81

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

PV9B_Current_B

JMP
S161

Update the displayed PV9B motor current

PV9B_Current_B

SG

S161

384

_On
SP1

PV9B Motor Current,  
mantissa
E:62PI02

LDR

V2210

RTOB

BCD

Status_value

OUT

V12006

385

Up_arrow_det
C20

Up_arrow_det

RST
C20

LCW_Suct_Pres_A

JMP
S110
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386

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

PV9ALo_Current_A

JMP
S156

387 BEND

Alarms_blk

BLK

C16

Alm_init

SG

S170

390

Mask unused alarm bits and then test alarms word for zero with a dummy add. If zero, there are  
no alarms. Wait in this state until an alarm appears.

LD
K71ff

AND
V2002

ADDB
K0

391

Msg #37: No Active Alarms
Msg #38:  <NULL>

SP63 LD
K37

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LD
K38

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002
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392

If the alarm word is non-zero, position the alarm bits in the upper part of the accumulator and  
save them in preparation to scan them. Put the number of set bits into EZ-Text Data2 for display.  
Clear the bit counter to zero. Set EZ-Text Data1 to zero.
Msg #101: 11 of 22

SP63 SHFL
K16

alm_scan_tmp

OUTD

V10242

SUM

Dec_pt_control

OUT

V12007

LD
K0

alm_scan_cnt

OUT

V10244

LD
K101

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K0

Status_value

OUT

V12006

Alm_bit_test

JMP
S171

For each up-arrow press, find one alarm and post it to the display. When all alarms have been  
displayed, loop back to S170.

Alm_bit_test

SG

S171

394

If the acc is negative, an alarm is set. Post it to the display.

alm_scan_tmp

LDD

V10242

ADDBD
K0

395
SP70

Alm_print

JMP
S172

396

If not negative, continue to scan until a set bit is encountered.

SP70
Alm_bit_scan

JMP
S174

Alm_bit_scan

SG

S174
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398

ast bit was off. Shift one bit and bump the scan count.

alm_scan_tmp

LDD

V10242

SHFL
K1

alm_scan_tmp

OUTD

V10242

alm_scan_cnt

INCB

V10244

399

Loop to check the current bit.

alm_scan_cnt
V10244 K10

alm_scan_cnt
V10244 K10

Alm_bit_test

JMP
S171

400

Entire word was scanned. Do it again.

alm_scan_cnt
V10244 K10

alm_scan_cnt
V10244 K10

Alm_init

JMP
S170

Alm_print

SG

S172
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402

Display the ACNET tag on line 1 and a cryptic description of the alarm on line 2
1. Multiply the current bit position by 2 to get an offset into the message table
2. Add it to the table base address
3. Read the message number of the ACNET tag from the table and place it into Line 1
4. Multiply the current bit position by 2 and add 1 to get to the offset of the description message  
number
5. Read the message number and place it into Line 2
6. Shift the alarm word once and save it in preparation for the next loop
7. Bump the bit position counter
8. Bump the displayed alarm number count
9. Loop

alm_scan_cnt

LD

V10244

SHFL
K1

Alarm scan message LUT
LDX

V10140

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

alm_scan_cnt

LD

V10244

SHFL
K1

ADDB
K1

Alarm scan message LUT
LDX

V10140

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

alm_scan_tmp

LDD

V10242

SHFL
K1

alm_scan_tmp

OUTD

V10242

alm_scan_cnt

INCB

V10244

Status_value

INCB

V12006

Alm_wait

JMP
S173

Wait for the user to press either arrow key before showing the next alarm

Alm_wait

SG

S173
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404

If the scan count is less than 16, there are still bits to check.

Up_arrow_det
C20

alm_scan_cnt
V10244 K10

Up_arrow_det

RST
C20

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

Alm_bit_test

JMP
S171

405

If counter=16, the scan is done. Go read a new alarm word.

Up_arrow_det
C20

alm_scan_cnt
V10244 K10

Up_arrow_det

RST
C20

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

Alm_init

JMP
S170

406 BEND

Trips_blk

BLK

C17

Trip_init

SG

S200

409

Mask unused trip bits and then test trip word for zero with a dummy add. If zero, there are no trips.  
Wait in this state until a trip appears.

LD
Kfff

AND
V2004

ADDB
K0
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410

Msg #119: No Trips
Msg #38:  <NULL>

SP63 LD
K119

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

LD
K38

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

411

If the trip word is non-zero, position the trip bits in the upper part of the accumulator and save  
them in preparation to scan them. Put the number of set bits into EZ-Text Data2 for display. Clear  
the bit counter to zero. Set EZ-Text Data1 to zero.
Msg #101: 11 of 22

SP63 SHFL
K16

trip_scan_tmp

OUTD

V10246

SUM

Dec_pt_control

OUT

V12007

LD
K0

trip_scan_cnt

OUT

V10245

LD
K101

Message indicator for display  
line 3

Msg_ind_line_3

OUT

V12002

LD
K0

Status_value

OUT

V12006

Trip_bit_test

JMP
S201

For each up-arrow press, find one trip and post it to the display. When all trips have been  
displayed, loop back to S200.

Trip_bit_test

SG

S201
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413

If the acc is negative, an alarm is set. Post it to the display.

trip_scan_tmp

LDD

V10246

ADDBD
K0

414
SP70

Trip_print

JMP
S202

415

If not negative, continue to scan until a set bit is encountered.

SP70
Trip_bit_scan

JMP
S204

Trip_bit_scan

SG

S204

417

The current bit was clear. Shift left one and bump the position counter.

trip_scan_tmp

LDD

V10246

SHFL
K1

trip_scan_tmp

OUTD

V10246

trip_scan_cnt

INCB

V10245

418

More bits to scan. Loop to test current bit.

trip_scan_cnt
V10245 K10

trip_scan_cnt
V10245 K10

Trip_bit_test

JMP
S201

419

Entire word was scanned. Do it again.

trip_scan_cnt
V10245 K10

trip_scan_cnt
V10245 K10

Trip_init

JMP
S200

Trip_print

SG

S202
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421

Display the ACNET tag on line 1 and a cryptic description of the trip on line 2
1. Multiply the current bit position by 2 to get an offset into the message table
2. Add it to the table base address
3. Read the message number of the ACNET tag from the table and place it into Line 1
4. Multiply the current bit position by 2 and add 1 to get to the offset of the description message  
number
5. Read the message number and place it into Line 2
6. Shift the trip word once and save it in preparation for the next loop
7. Bump the bit position counter
8. Bump the displayed trip number count
9. Loop

trip_scan_cnt

LD

V10245

SHFL
K1

Trip Scan LUT
trip_msg_LUT

LDX

V10300

Message indicator for display  
line 1

Msg_ind_line_1

OUT

V12000

trip_scan_cnt

LD

V10245

SHFL
K1

ADDB
K1

Trip Scan LUT
trip_msg_LUT

LDX

V10300

Message indicator for display  
line 2

Msg_ind_line_2

OUT

V12001

trip_scan_tmp

LDD

V10246

SHFL
K1

trip_scan_tmp

OUTD

V10246

trip_scan_cnt

INCB

V10245

Status_value

INCB

V12006

INCB
V10251

Trip_wait

JMP
S203

Wait for the user to press either arrow key before showing the next alarm

Trip_wait

SG

S203

Page 83



9/25/2006 mi62lcw450

423

If the scan count is less than 16, there are still bits to check.

Up_arrow_det
C20

trip_scan_cnt
V10245 K10

Up_arrow_det

RST
C20

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

Trip_bit_test

JMP
S201

424

If counter=16, the scan is done. Go read a new alarm word.

Up_arrow_det
C20

trip_scan_cnt
V10245 K10

Up_arrow_det

RST
C20

Dwn_arrow_det
C21

Dwn_arrow_det

RST
C21

Trip_init

JMP
S200

425

F5 is monitored only when trips are viewed

F5_button
B12005.4

F5_PD

PD
C26

426

F5_PD
C26

F5_det

SET
C27

427

F5 clears all trips.

F5_det
C27

F5_det

RST
C27

LD
K0

OUT
V2004

Trip_init

JMP
S200

428 BEND

429 END

table is a list of alarm tag and description messages for bits 15 through 0 of v2002, the system  
alarm word

DLBL
K1
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431

bit 15 Not used

NCON
K38

432
NCON

K38

433

E:62WA03
bit 14 LCW expansion tank low low

NCON
K48

434
NCON

K87

435

E:62WA02
bit 13 LCW expansion tank low

NCON
K46

436
NCON

K86

437

E:62PA04
bit 12 pond discharge pressure (before stainer) low

NCON
K58

438
NCON

K97

439

bit 11 Not used

NCON
K38

440
NCON

K38

441

bit 10 Not used

NCON
K38

442
NCON

K38

443

bit 9 Not used

NCON
K38

444
NCON

K38

445

E:62WA09
bit 8 DI bottle resistivity low

NCON
K54
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446
NCON

K93

447

E:62WA07
bit 7 supply resistivity low

NCON
K53

448
NCON

K92

449

E:62WA07
bit 6 LCW supply temperture low

NCON
K52

450
NCON

K91

451

E:62WA06
bit 5 LCW supply temperature high

NCON
K51

452
NCON

K90

453

E:62WA05
bit 4 expansion tank air pressure low

NCON
K50

454
NCON

K89

455

E:62PA05
bit 3 pond pump differential pressure low

NCON
K59

456
NCON

K98

457

E:62WA01
bit 2 expansion tank level high

NCON
K45

458
NCON

K85

459

E:62PA02
bit 1 pond water strainer differential pressure high

NCON
K44
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460
NCON

K84

461

E:62PA01
bit 0 pond water supply pressure low

NCON
K43

462
NCON

K83

table is a list of trip tag and description messages for bits 15 through 0 of v2004, the system trip  
word

DLBL
K2

464

bit 15 Not used

NCON
K38

465
NCON

K38

466

bit 14 Not used

NCON
K38

467
NCON

K38

468

bit 13 Not used

NCON
K38

469
NCON

K38

470

bit 12 Not used

NCON
K38

471
NCON

K38

472

E:62WA19
bit 11 LCW No Pond Pump Running

NCON
K120

473
NCON

K121

474

E:62PA08
bit 10 PV9B Overcurrent

NCON
K57

Page 87



9/25/2006 mi62lcw450

475
NCON

K96

476

E:62PA07
bit 9 PV9A Overcurrent

NCON
K56

477
NCON

K95

478

E:62PA06
bit 8 PV9B Motor Hot

NCON
K55

479
NCON

K94

480

E:62PA03
bit 7 PV9A Motor Hot

NCON
K105

481
NCON

K106

482

E:62WA04
bit 6 LCW tank REALLY low

NCON
K49

483
NCON

K88

484

E:62WA17
bit 5 LCW supply temperature Cold

NCON
K107

485
NCON

K108

486

E:62WA16
bit 4 LCW Supply Temperature Hot

NCON
K109

487
NCON

K110

488

E:62WA15
bit 3 LCW2 Motor Hot

NCON
K111
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489
NCON

K112

490

E:62WA14
bit 2 LCW2 Motor Overcurrent

NCON
K113

491
NCON

K114

492

E:62WA11
bit 1 LCW1 Motor Hot

NCON
K115

493
NCON

K116

494

E:62WA10
bit 0 LCW1 Motor Overcurrent

NCON
K117

495
NCON

K118

496 NOP
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